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The heavy emissions of carbon dioxide and other greenhouse gases have greatly 
affected the global environment. China, producing the most gases, are facing pressure 
to reduce at home and abroad. To explore the determinants of carbon dioxide 
emissions per capita, we expand the definition of interaction based on Tobler first law 
to space and time dimension. On the basis of environmental Kuznets curve and TFL, 
we use spatial econometric model, involving weight matrixes based on binary 
adjacency relations, geographical distance, and temporal distance, to do empirical 
analysis of carbon dioxide emissions per capita of 30 districts from 2000 to 2011. 
Results showed that the carbon dioxide emissions per capita of 30 districts in 
china have obvious spatial effect. High emission districts tend to gather with those 
which also have high emissions. Local economy development, industrial structure, 
urbanization level and trade between provinces have positive effects on local carbon 
dioxide emissions per capita, while population mobility has negative effects. At the 
same time, the emissions of a district are affected not only by the local economy 
development and other factors mentioned above, but also by other districts, in ways of 
spatial spillover effects of economy development, trade and population mobility. 
However, we have come up with some suggestions. For example, to integrate 
environmental indicators into the districts responsibility appraisal system, speed up 
the adjustment of industrial structure to low energy consumption and low emission 
industries, promote low-carbon urbanization progress, promote the research and 
development of clean technologies, develop joint strategy policy among districts, 
develop appropriate measures to reduce carbon dioxide emissions for different 
districts. 
The innovation of this article lies in three points: first, when exploring the 
determinants of carbon dioxide emissions per capita, take trade and population 
mobility into consideration on the basis of environmental kuznets curve, to explain 
















interaction between provinces and regions into consideration, using spatial 
econometric model to analysis spillover effects of element flow. Third, expand the 
definition of interaction from adjacency to nationwide, using spatial 
dimension( reciprocal of geographical distance between districts as weight matrix)and 
temporal dimension(reciprocal of railway reachable time between districts as weight 
matrix) as comparison, to reflect the space-time effects caused by railway 
transportation. 
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图 1-1.2000-2011 年中国二氧化碳排放总量（单位：万吨） 
数据来源：国家统计局及 IPCC 的二氧化碳排放算法 
 
 
图 1-2.2000-2011 年中国人均二氧化碳排放量（单位：吨/人） 
数据来源：国家统计局及 IPCC 的二氧化碳排放算法 
 
然而，中国二氧化碳排放总量仍在逐年攀升，并且维持着较稳定的排放增长
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